Supplementary Figures S1-S13
Figure S1: Synthesis of the π-extended low-molecular weight reference ligand 1 and the macromonomer 2 with a poly(ethylene-co-butylene) core (with M n = 4200 g mol -1 ; m ≈ 0.36, n ≈ 0.64, p ≈55 ). The preparation of the starting compounds are described elsewhere. 1,2 Reagents and conditions: i) 4-Ethynylaniline, Pd(PPh 3 ) 2 Cl 2 , CuI, Et 2 NH, THF, 54% ; ii) dodecanoic acid, EDCI, DPTS, CHCl 3 , 78%; iii) methyl 3-(4-hydroxyphenyl)propionate, TBAI, K 2 CO 3 , toluene, 70%; iv) NaOH, THF/H 2 O 10:1, 45%; v) EDCI, DPTS, CHCl 3 , 54%. (5); the spectrum of the pristine sample is highlighted in red, the spectrum of the sample after exposure to DMSO vapour for 360 s is highlighted in blue, and the spectrum of the sample after washing with MeOH is highlighted in orange. b) Emission intensity of macromonomer 2 (λ max = 505 nm) and the metal-ligand complex (λ max = 617 nm) as a function of the exposure time to DMSO vapour. 
Experimental Details

Instrumentation
NMR Spectroscopy was carried out at 297.2 K on a Bruker Avance DPX 400 spectrometer at frequencies of 400.19 MHz for 1 H nuclei and 100.63 MHz for 13 C nuclei. Spectra were calibrated to the residual solvent peak of CDCl 3 (7.26 ppm 1 H NMR; 77.16 ppm 13 
Bruker ultrafleXtreme, using trans-2[3-(4-tert-butylphenyl)-2-methyl-2-propenylidene]malononitrile
(DCTB) as the matrix materials.
Elemental analysis was performed as service measurements at the Molecular and Biomolecular Analysis Service MoBiAS of ETH Zürich on a LECO TruSpec Micro (C, H, N) and LECO 628 O Micro (O).
Solution phase UV-Vis spectra were recorded on a Shimadzu UV-2401 PC spectrophotometer in CHCl 3 /MeCN (9:1) using quartz cuvettes of 1 cm and 2 mm path length.
Fourier transform infrared (FT-IR) spectra were recorded using dried powder/films on a Perkin Elmer Spectrum 65 spectrometer between 4000-600 cm -1 with a resolution of 4 cm -1 and 4 scans per sample.
Fluorescence spectra were recorded on a PTI C720 fluorescence spectrometer using right angle excitation, a XeArc lamp for excitation and a PTI 814 photomultiplier detection system, a Jasco V-630
Spectrophotometer equipped with a Jasco ETC-272T Temperature Controller, or a Horiba Fluorolog TCSPC using right angle excitation and 1 cm quartz cuvettes. Fluorescence spectra of solid samples were recorded with an Ocean Optics USB4000-FL spectrometer under excitation at λ ex = 370 nm from an Ocean Optics LS-450 LED light source using an Ocean Optics Shimadzu UV-2401 PC optical fiber in reflection geometry. The drop-cast samples were placed on a substrate and the optical fiber was oriented at an angle of 45° to the surface at a distance of approximately 5 mm and the emission was measured.
The data were acquired with Stream basic software and smoothed using the Savitzky-Golay method integrated in the Origin 9.1 software.
Photographs were taken with a Nikon D7100 digital camera equipped with a AF-S DX Zoom-NIKKOR 18-135mm lens (f/3.5-5.6G IF-ED). 4 and telechelic bis(p-toluene-sulfonyl ester)-functionalized poly(ethylene-co-butylene) 2 were prepared following previously reported literature procedures.
Materials and Methods
UV-Vis titrations. UV-
TLC analyses were performed on TLC plates from Merck (Silica gel 60 F 254 ). UV-light (254 nm) was used for detection. Column chromatography was conducted using a Biotage Isolera One system and Biotage SNAP columns. ((2,6-Bis(1'-methyl-benzimidazolyl)pyridin-4-yl)ethynyl) = 149.8, 137.3, 133.2, 129.4, 127.0, 124. Bis(1'-methyl-benzimidazolyl)-4-((4-aminophenyl) ethynyl)pyridine 3. Bis(triphenylphosphine)palladium(II) chloride (125 mg, 0.18 mmol), copper(I) iodide (34 mg, 0.18 mmol), and 4-ethynylaniline (546 mg, 4.7 mmol) were dissolved in 25 mL of dry diethylamine and the solution was degassed in three freeze-pump-thaw cycles. In a separate flask, 2,6-bis(1'-methyl-benzimidazolyl)-4-bromopyridine (1.45 g, 3.5 mmol) was dissolved in 30 mL THF, degassed by three freeze-pump-thaw cycles. The two solutions were combined and the resulting mixture was left stirring for 1.5 h at 45 °C before it was poured into 500 mL of deionized water. The precipitate was filtered off, washed with water, and dissolved in DCM/MeOH 50:50 (v/v). After addition of SiliaMetS ® TAAcONa metal scavenger the mixture was stirred overnight, the Silicycle was removed by filtration, the solvent was removed in vacuo, and recrystallization from DCM yielded 3 (1.14 g, 70 %) as brown solid. , and potassium carbonate (0.378 g, 2.7 mmol) were mixed in a 250 mL roundbottomed flask. Toluene (30 mL) was added and the reaction mixture was stirred at 100 °C for 24 h. The reaction was cooled to room temperature and filtered. Toluene was removed under reduced pressure and the brownish crude product was precipitated twice in methanol (150 mL) from a concentrated THF solution. The precipitate was dissolved in hexane (100 mL), washed with saturated NaCl solution (100 mL), dried over MgSO 4 , and the solvent was removed in vacuo to afford 4 (1.32 g, 70%) as a yellowish viscous liquid. 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200 
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